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DETAILED ACTION 

Response to Amendment 

1 . The rejections of claim 25 have been withdrawn because the claim has been 
canceled. 

2. Claims 13, 17 are amended. Claim 25 is canceled. Claims 1-24 are pending. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 13-16, 17-20 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

5. The new limitations, claim 17 lines 11-13 (complete limitation lines 8-13) and 
claim 1 3 lines 1 0-1 1 (complete limitation lines 7-1 1 ) were not described in the original 
disclosure. The support for these new limitations is given (on page 13 of the remarks 
lines 16-24) as: page 23, lines 12-24 of the present application and Figures 5 and 9; 
"Data OUT" signal (the signal that transmits said data), identity signal is depicted as the 
"Sync" signal. The claims (claim 13 line 7 and claim 17 line 8) call for "transmitting on 
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said single line". However, "Data OUT" and "Sync", as shown in the drawings, are 
clearly two different lines. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 13-16, 17-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

8. The new limitations, claim 1 7 lines 11-13 and claim 1 3 lines 10-11, are unclear. 
The support for these new limitations is given (on page 13 of the remarks lines 16-24) 
as: page 23, lines 12-24 of the present application and Figures 5 and 9. "Data OUT" 
signal (the signal that transmits said data); identity signal is depicted as the "Sync" 
signal. The claims (claim 13 line 7 and claim 17 line 8) call for "transmitting on said 
single line". However, "Data OUT" and "Sync", as shown in the drawings, are two 
separate lines. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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10. Claims 1-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Curran (US 5572736) in view of Szepesi (US 5680300). 

Regarding Claim 1: Curran teaches a method for transmitting data on a bus (col 1 lines 
16-18) with minimization of the bus switching activity (col 2 lines 6-8), converting the 
datum (bits) to be transmitted from its own original format into a transmission format 
(switching codes and code word col 2 lines 5-8, col 4 lines 51-59) that reduces the bus 
switching activity (minimize the number of bits which switch between the zero and one 
states col 2 lines 2-14), converting including: swapping the position of one or more bits 
of the datum to be transmitted (a function of the data word to be transmitted col 2 lines 
1 0-1 1 ), swapping being performable according to a plurality of different variants (the 
resulting code words represent the possible code words which could be transmitted col 
2 lines 32-34), each of which is identified by a respective sorting pattern (a set of 
maximally distant mappings is derived col 2 lines 30-31, col 2 lines 59-65); and 
selecting, between the various sorting patterns (the code word which is minimally 
distant from the previous code word is selected col 2 lines 34-35), a sorting pattern that 
reduces the bus switching activity upon transmission on the bus (the number of bus 
drivers to be switched reduced col 2 lines 36-37) of the datum generated using selected 
sorting pattern (switching code identifying the mapping code col 2 lines 60-63); 
transmitting on the bus the datum in transmission format; transmitting on the bus the 
selected sorting pattern (switching code identifying the mapping code col 2 lines 60-65); 
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receiving the datum in transmission format (receiving circuit); receiving the selected 
sorting pattern transmitted on the bus (code word); 

and converting the datum received from transmission format to original format using the 
selected sorting pattern received (receiving circuit, maps the received code word into 
the original data word, as that data word existed prior to transmission col 2 lines 63-65), 
a succession of sorting patterns generated at a transmission end (resulting code words 
represent the possible code words which could be transmitted col 2 lines 32-34) and a 
succession of sorting patterns generated at a reception end (receiver generates new 
mappings col 4 lines 42-59) are synchronized with each using a common clock signal 
(synchronization signal, push-pull bus driver col 4 lines 6-21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field; using electronics for timing, their 
art is analogous. 

Teachings of Szepesi and Curran may be combined - using a push-pull drive to achieve 
synchronization - to produce the applicant's invention. 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Curran teaches transmitting and receiving on the bus the selected sorting pattern 
(switching code identifying the mapping code col 2 lines 60-65). 
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Curran does not explicitly teach transmitting on one additional line of the bus the 
selected sorting pattern. 

It would have been obvious; to a person having ordinary skill in the art, at the 
time that the invention was made, that the two above limitations are obvious variants of 
one another. In the first limitation the selected sorting pattern is transmitted and 
received on the bus. The variant is the selected sorting pattern is transmitted on one 
additional line of the bus. A person having ordinary skill in the art would recognize that 
the functionality of the two structures is the same. The second structure has an 
additional line; however, the information that was originally carried on one bus is now 
carried on two communication lines. 

Regarding Claim 2: Curran teaches generating a succession of sorting patterns 
identifying all the possible swaps of the position of the bit or bits of the datum to be 
transmitted (resulting code words represent the possible code words which could be 
transmitted col 2 lines 32-34); comparing the optimal - particular - sorting pattern to be 
transmitted with the sorting patterns generated (set of maximally distant mappings 
derived col 2 lines 30-31 ); generating and transmitting on the bus a synchronization 
(push-pull bus driver col 4 lines 6-21) signal upon detection of the coincidence 
(minimally distant) between the optimal - particular - sorting pattern to be transmitted 
and one of the sorting patterns generated (the code word which is minimally distant 
from the previous code word is selected col 2 lines 34-35). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 
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Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field; using electronics for timing, their 
art is analogous. 

Teachings of Szepesi and Curran may be combined - using a push-pull drive to achieve 
synchronization - to produce the applicant's invention. 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 3: Curran teaches receiving the selected sorting pattern transmitted 
on the bus includes generating a succession of sorting patterns (mappings) identical to, 
and synchronous (instead of complementing an entire word - bus inverted - mapping 
codes are generated col 4 lines 42-59) with, the generated succession of sorting 
patterns identifying all possible swaps of the position of the bit or bits of the datum to be 
transmitted (resulting code words represent the possible code words which could be 
transmitted col 2 lines 32-34) and identifying the sorting pattern generated at the instant 
of reception of the synchronization (push-pull bus driver col 4 lines 6-21) signal 
transmitted on the bus (At the receiving end, the bits of the code word identified by the 
switching code are modified to reconstruct the transmitted data word col 3 lines 7-9), the 
sorting pattern identified being identical to said selected sorting pattern to be transmitted 
(receiving circuit maps the received code word into the original data word, as that data 
word existed prior to transmission col 2 lines 63-65). 
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Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field; using electronics for tinning, their 
art is analogous. 

Teachings of Szepesi and Curran may be combined - using a push-pull drive to achieve 
synchronization - to produce the applicant's invention. 

It would have been obvious; at the time the invention was made, to a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 4: Curran teaches the sorting pattern selected reduces the bus 
switching activity (zero and one switching) to a minimum amount (minimize the number 
of bits which switch between the zero and one states col 2 lines 6-7) and the sorting 
pattern selected is the optimal (reduced delta-l noise and power consumption) sorting 
pattern (the number of bit drivers which are required to switch between the zero and 
one position is reduced, thereby substantially reducing the delta-l noise and power 
consumption col 2 lines 55-58). 

Regarding Claim 5: Curran teaches generating a succession of sorting patterns (set of 
maximally distant mappings is derived col 2 lines 30-31) includes providing a finite state 
machine (a model of the algorithm, IEEE definition) having a number of internal states 
(the generated code words) equal to the number of possible swaps of the position of the 
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bit orbits of the datum to be transmitted (plurality of the generated code words, the one 
which differs in the smallest number of bit positions from the previously transmitted code 
word is selected col 2 lines 51-55); associating to each of the internal states of finite 
state machine a respective sorting pattern (a plurality of mapping codes are generated, 
each identified by the state of the switch bits col 4 lines 44-46); and operating finite state 
machine at a given frequency so as to cause its internal state to evolve (compute) and 
generate said sorting patterns (Each of the code words is compared with a previously 
transmitted code word and the Hamming distance between each of the generated code 
words and the previously transmitted code word are computed. The code word with the 
lowest Hamming distance is selected and transmitted in the next bus cycle col 4 lines 
51-57). 

Curran teaches using the same clock signal (push-pull bus driver col 4 lines 6- 

21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 6: Curran teaches generating a succession of sorting patterns 
includes generating a plurality of disjoint sets of sorting patterns (set of maximally 
distant mappings is derived col 2 lines 30-31 ), each set being formed by a sorting 
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pattern identifying a respective subset of possible swaps of the position of the bit or bits 
of the datum to be transmitted (one of the generated code words which differs in the 
smallest number of bit positions from the previously transmitted code word is selected 
col 2 lines 51-55), the sorting patterns of each set being further generated in succession 
and in a synchronous (instead of complementing an entire word - bus inverted - 
mapping codes are generated col 4 lines 42-59) way with respect to the sorting patterns 
of the other sets (a plurality of mapping codes are generated col 4 lines 44-46). 

Regarding Claim 7: Curran teaches generating a plurality of separate sets of sorting 
patterns (set of maximally distant mappings is derived col 2 lines 30-31) includes, for 
each said set of sorting patterns, providing a finite state machine (a model of the 
algorithm - IEEE definition) having a number of internal states (the generated code 
words) equal to the number of sorting patterns in the set (one of the generated code 
words which differs in the smallest number of bit positions from the previously 
transmitted code word is selected col 2 lines 51-55); associating to each of the internal 
states of said finite state machine a respective sorting pattern (a plurality of mapping 
codes are generated, each identified by the state of the switch bits col 4 lines 44-46); 
and operating said finite state machine at a given frequency so as to cause its internal 
state to evolve (compute) and generate the corresponding sorting patterns (each of the 
code words is compared with a previously transmitted code word and the Hamming 
distance between each of the generated code words and the previously transmitted 
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code word are computed. The code word with the lowest Hamming distance is selected 
and transmitted in the next bus cycle col 4 lines 51-57). 

Curran teaches using the same clock signal (push-pull bus driver col 4 lines 6- 

21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 8: Curran teaches a device and system for transmitting data on a bus 
(col 1 lines 16-18) with minimization of the bus switching activity (col 2 lines 6-8), first 
converting means for converting the datum (bits) to be transmitted from its own original 
format to a transmission format (switching codes and code word col 2 lines 5-8, col 4 
lines 51-59) that minimizes the bus switching activity (minimize the number of bits which 
switch between the zero and one states col 2 lines 2-14), first converter means includes 
a swap operator for swapping the position of one or more bits of the datum to be 
transmitted (a function of the data word to be transmitted col 2 lines 1 0-1 1 ), swapping 
being performable according to different variants (the resulting code words represent 
the possible code words which could be transmitted col 2 lines 32-34), each of which is 
identified by a respective sorting pattern (a set of maximally distant mappings is derived 
col 2 lines 30-31 ); and selecting means for selecting, between the various sorting 
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patterns (the code word which is minimally distant from the previous code word is 
selected col 2 lines 34-35), an optimal sorting pattern that minimizes the bus switching 
activity (the number of bus drivers to be switched reduced col 2 lines 36-37) upon 
transmission on the bus of the datum generated using optimal sorting pattern (switching 
code identifying the mapping code col 2 lines 60-63); transmitting means for transmitting 
on the bus the datum in transmission format and the optimal sorting pattern; receiving 
means for receiving the datum in transmission format and optimal sorting pattern (code 
word) transmitted on the bus; and second converting means for converting the datum 
received from transmission format to original format using optimal sorting pattern 
received (receiving circuit, maps the received code word into the original data word, as 
that data word existed prior to transmission col 2 lines 63-65), transmitting means 
includes first sorting pattern generating means for generating a succession of sorting 
patterns identifying all the possible swaps of the position of the bit or bits of the datum to 
be transmitted (resulting code words represent the possible code words which could be 
transmitted col 2 lines 32-34); comparing means for comparing the optimal sorting 
pattern to be transmitted with the sorting patterns generated (set of maximally distant 
mappings derived col 2 lines 30-31 ); signal generating means for generating and 
sending onto bus a synchronization (push-pull bus driver col 4 lines 6-21 ) signal upon 
detection of the identity (minimally distant) between the optimal sorting pattern to be 
transmitted and one of the sorting patterns generated (the code word which is minimally 
distant from the previous code word is selected col 2 lines 34-35), receiving means 
includes second sorting pattern generating means for generating a succession of 
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sorting patterns (mappings) identical to, and synchronous (instead of complementing an 
entire word - bus inverted - mapping codes are generated col 4 lines 42-59) with, the 
sorting patterns generated by the first sorting pattern generating means for transmission 
(receiver applies reverse mapping to recover the original data word, it makes a state 
transition form the last state it was in to a new state, col 4 lines 57-59); and detecting 
means for identifying the sorting pattern generated by second sorting pattern generating 
means at the instant of reception of the synchronization (push-pull bus driver col 4 lines 
6-21 ) signal transmitted on the bus (at the receiving end, the bits of the code word 
identified by the switching code are modified to reconstruct the transmitted data word 
col 3 lines 7-9), the sorting pattern identified being identical to optimal sorting pattern to 
be transmitted (receiving circuit maps the received code word into the original data 
word, as that data word existed prior to transmission col 2 lines 63-65), a succession of 
sorting patterns generated at a transmission end (resulting code words represent the 
possible code words which could be transmitted col 2 lines 32-34) and a succession of 
sorting patterns generated at a reception end (receiver generates new mappings col 4 
lines 42-59) are synchronized with each using a common clock signal (synchronization 
signal, push-pull bus driver col 4 lines 6-21). 

Curran does not explicitly teach: push-pull bus driver used for synchronization. 

Szepesi teaches: synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field, their art is analogous. 
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It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Curran teaches transmitting and receiving on the bus the selected sorting pattern 
(switching code identifying the mapping code col 2 lines 60-65). 

Curran does not explicitly teach transmitting on one additional line of the bus the 
selected sorting pattern. 

It would have been obvious; to a person having ordinary skill in the art, at the 
time that the invention was made, that the two above limitations are obvious variants of 
one another. In the first limitation the selected sorting pattern is transmitted and 
received on the bus. The variant is the selected sorting pattern is transmitted on one 
additional line of the bus. A person having ordinary skill in the art would recognize that 
the functionality of the two structures is the same. The second structure has an 
additional line; however, the information that was originally carried on one bus is now 
carried on two communication lines. 

Regarding Claim 9: Curran teaches first and second sorting pattern generating means 
each comprise a finite state machine (a model of the algorithm - IEEE definition) having 
a number of internal states (the generated code words) equal to the number of possible 
swaps of the position of the bit or bits of the datum to be transmitted (one of the 
generated code words which differs in the smallest number of bit positions from the 
previously transmitted code word is selected col 2 lines 51-55), a respective sorting 
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pattern (a plurality of mapping codes are generated, each identified by the state of the 
switch bits col 4 lines 44-46) being associated to each of the internal states of finite 
state machine, finite state machine being operated at a given frequency so as to cause 
its internal state to evolve (compute) and generate sorting patterns (each of the code 
words is compared with a previously transmitted code word and the Hamming distance 
between each of the generated code words and the previously transmitted code word 
are computed. The code word with the lowest Hamming distance is selected and 
transmitted in the next bus cycle col 4 lines 51-57). 

Regarding Claim 10: Curran teaches first and second sorting pattern generating means 
each comprise a plurality of sorting pattern modules generating a plurality of disjoint 
sets of sorting patterns (set of maximally distant mappings is derived col 2 lines 30-31 ), 
each set being formed by a sorting pattern identifying a respective subset of all the 
possible swaps of the position of the bit orbits of the datum to be transmitted (one of 
the generated code words which differs in the smallest number of bit positions from the 
previously transmitted code word is selected col 2 lines 51-55), the sorting patterns of 
each set being further generated in succession and in a synchronous (instead of 
complementing an entire word - bus inverted - mapping codes are generated col 4 lines 
42-59) way with respect to the sorting patterns of the other sets (a plurality of mapping 
codes are generated col 4 lines 44-46). 
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Regarding Claim 11 : Curran teaches each sorting pattern (set of maximally distant 
mappings is derived col 2 lines 30-31 ) generating modules comprises a finite state 
machine (a model of the algorithm - IEEE definition) having a number of internal states 
(the generated code words) equal to the number of sorting patterns of the 
corresponding set (one of the generated code words which differs in the smallest 
number of bit positions from the previously transmitted code word is selected col 2 lines 
51 -55), a respective sorting pattern being associated to each of the internal states of 
said finite state machine (a plurality of mapping codes are generated, each identified by 
the state of the switch bits col 4 lines 44-46), finite state machine being operated at a 
given frequency so as to cause its internal state to evolve (compute) and generate 
sorting patterns (each of the code words is compared with a previously transmitted code 
word and the Hamming distance between each of the generated code words and the 
previously transmitted code word are computed. The code word with the lowest 
Hamming distance is selected and transmitted in the next bus cycle col 4 lines 51-57). 
Curran teaches using the same clock signal (push-pull bus driver col 4 lines 6- 

21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 
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Regarding Claim 12: Curran teaches a computer product (col 1 line 16) loadable into a 
memory associated with a bus, said computer product having portions of software code 
that (computer system, data is transmitted as a multi-bit data word between units such 
as processors and memories, by means of bus driver circuits col 1 lines 16-18) are 
executable by a processor to minimize bus switching activity (minimize the number of 
bits which switch between the zero and one states col 2 lines 2-14), by converting a 
datum to be transmitted from its own original format into a transmission format that 
reduces the bus switching activity (a function of the data word to be transmitted col 2 
lines 10-11), converting includes swapping a position of one or more bits of the datum to 
be transmitted, said swapping being performable according to a plurality of different 
variants (The resulting code words represent the possible code words which could be 
transmitted col 2 lines 32-34), each of which is identified by a respective sorting pattern 
(a set of maximally distant mappings is derived col 2 lines 30-31 ); and selecting, 
between the sorting patterns (the code word which is minimally distant from the 
previous code word is selected col 2 lines 34-35), a particular sorting pattern that 
reduces the bus switching activity (the number of bus drivers to be switched reduced col 
2 lines 36-37) upon transmission on the bus of the datum generated using selected 
sorting pattern (switching code identifying the mapping code col 2 lines 60-63); 
transmitting on the bus the datum in said transmission format; and transmitting on the 
bus a synchronization (push-pull bus driver col 4 lines 6-21 ) signal usable by a receiving 
device to identify selected sorting pattern from sorting patterns (at the receiving end, the 
bits of the code word identified by the switching code are modified to reconstruct the 
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transmitted data word col 3 lines 7-9), a succession of sorting patterns generated at a 
transmission end (resulting code words represent the possible code words which could 
be transmitted col 2 lines 32-34) and a succession of sorting patterns generated at a 
reception end (receiver generates new mappings col 4 lines 42-59) are synchronized 
with each using a common clock signal (synchronization signal, push-pull bus driver col 
4 lines 6-21). 

Curran does not explicitly teach: push-pull bus driver used for synchronization. 

Szepesi teaches: synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field; using electronics for timing, their 
art is analogous. 

Teachings of Szepesi and Curran may be combined - using a push-pull drive to achieve 
synchronization - to produce the applicant's invention. 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Curran teaches transmitting and receiving on the bus the selected sorting pattern 
(switching code identifying the mapping code col 2 lines 60-65). 

Curran does not explicitly teach transmitting on one additional line of the bus the 
selected sorting pattern. 

It would have been obvious; to a person having ordinary skill in the art, at the 
time that the invention was made, that the two above limitations are obvious variants of 
one another. In the first limitation the selected sorting pattern is transmitted and 
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received on the bus. The variant is the selected sorting pattern is transmitted on one 
additional line of the bus. A person having ordinary skill in the art would recognize that 
the functionality of the two structures is the same. The second structure has an 
additional line; however, the information that was originally carried on one bus is now 
carried on two communication lines. 

Regarding Claim 13: Curran teaches transmitting n-bit data on a single line, generating 
in succession all the possible combinations of n bits (code words col 2 lines 31-35); 
comparing the n-bit datum to be transmitted with the combinations of n bits generated 
(set of maximally distant mappings derived col 2 lines 30-31); generating and 
transmitting on a single line an identity signal (minimally distant) upon detection of the 
coincidence between the n-bit datum to be transmitted and one of the combinations of n 
bits generated (the code word which is minimally distant from the previous code word is 
selected col 2 lines 34-35) , and in reception, generating a succession of combinations 
of n bits (mappings) identical and synchronous to the combinations generated in 
succession in transmission (receiver applies reverse mapping to recover the original 
data word col 4 lines 57-59, the receiver transitions from the previous state to the new 
state, mapping codes are generated col 4 lines 42-59); and identifying the combination 
of n bits generated at the instant of reception of the identity signal transmitted on the 
single line (at the receiving end, the bits of the code word identified by the switching 
code are modified to reconstruct the transmitted data word col 3 lines 7-9), the 
combination of n bits identified being identical - corresponding - to the n-bit datum to be 
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transmitted (receiving circuit maps the received code word into the original data word, 
as that data word existed prior to transmission col 2 lines 63-65), a succession of 
sorting patterns generated at a transmission end (resulting code words represent the 
possible code words which could be transmitted col 2 lines 32-34) and a succession of 
sorting patterns generated at a reception end (receiver generates new mappings col 4 
lines 42-59) are synchronized with each using a common clock signal (synchronization 
signal, push-pull bus driver col 4 lines 6-21). 

Curran does not explicitly teach: push-pull bus driver used for synchronization. 

Szepesi teaches: synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field; using electronics for timing, their 
art is analogous. 

Teachings of Szepesi and Curran may be combined - using a push-pull drive to achieve 
synchronization - to produce the applicant's invention. 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 14: Curran teaches generating in succession all the possible 
combinations of n bits (set of maximally distant mappings is derived col 2 lines 30-31), 
in transmission and reception (corresponding states exit at both the transmitter and 
receiver - the code words. The switch bits indicate which state to transition to next. 
These switch bits are calculated at the transmitter, and communicated to the receiver 
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4:42-59), includes providing a finite state machine (a model of the algorithm - IEEE 
definition) having a number of internal states (the generated code words) equal to the 
number of possible combinations ofn bits (plurality of the generated code words, the 
one which differs in the smallest number of bit positions from the previously transmitted 
code word is selected col 2 lines 51-55); associating to each of the internal states of 
finite state machine a respective combination ofn bits (a plurality of mapping codes are 
generated, each identified by the state of the switch bits col 4 lines 44-46); and 
operating finite state machine at a given frequency so as to cause its internal state to 
evolve (compute^ and generate the corresponding combinations ofn bits (each of the 
code words is compared with a previously transmitted code word and the Hamming 
distance between each of the generated code words and the previously transmitted 
code word are computed. The code word with the lowest Hamming distance is selected 
and transmitted in the next bus cycle col 4 lines 51-57). 

Curran teaches using the same clock signal (push-pull bus driver col 4 lines 6- 

21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 



Regarding Claim 15: 
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Curran teaches generating the combinations ofn bits includes generating a plurality of 
disjoint sets of possible combinations ofn bits (set of maximally distant mappings is 
derived col 2 lines 30-32), in transmission and reception (corresponding states exit at 
both the transmitter and receiver - the code words. The switch bits indicate which state 
to transition to next. These switch bits are calculated at the transmitter, and 
communicated to the receiver 4:42-59), the combinations ofn bits of each set being 
further generated in succession and in a synchronous (instead of complementing an 
entire word - bus inverted - mapping codes are generated col 4 lines 42-59) way with 
respect to the combinations of n bits of the other sets (a plurality of mapping codes are 
generated col 4 lines 44-46). 

Regarding Claim 16: Curran teaches, in transmission and reception (corresponding 
states exit at both the transmitter and receiver, the code words. The switch bits indicate 
which state to transition to next. These switch bits are calculated at the transmitter, 
according to the data to be transmitted, and communicated to the receiver 4:42-59), 
generating a plurality of disjoint sets of possible combinations ofn bits (set of maximally 
distant mappings is derived col 2 lines 30-32) includes, for each set of combinations ofn 
bits, providing a finite state machine (a model of the algorithm - IEEE definition) having 
a number of internal states (the generated code words) equal to the number of 
combinations ofn bits in the set (plurality of the generated code words, the one which 
differs in the smallest number of bit positions from the previously transmitted code word 
is selected col 2 lines 51-55); associating to each of the internal states of finite state 
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machine a respective combination ofn bits (a plurality of mapping codes are generated, 
each identified by the state of the switch bits col 4 lines 44-46); and operating finite state 
machine at a given frequency so as to cause its internal state to evolve (compute) and 
generate the corresponding combinations ofn bits (each of the code words is compared 
with a previously transmitted code word and the Hamming distance between each of the 
generated code words and the previously transmitted code word are computed. The 
code word with the lowest Hamming distance is selected and transmitted in the next bus 
cycle col 4 lines 51-57). 

Curran teaches using the same clock signal (push-pull bus driver col 4 lines 6- 

21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 17: Curran teaches a system for transmitting n-bit data on a single 
line, including, at the transmission end: first combination generating means for 
generating in succession all the possible combinations ofn bits (resulting code words 
represent the possible code words which could be transmitted col 2 lines 32-34); 
comparing means for comparing the n-bit datum to be transmitted with the combinations 
ofn bits generated (set of maximally distant mappings derived col 2 lines 30-32); signal 
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generating means for generating and transmitting on a single line an identity signal 
upon detection (minimally distant) of the coincidence between the n-bit datum to be 
transmitted and one of the combinations ofn bits generated (the code word which is 
minimally distant from the previous code word is selected col 2 lines 34-35); at the 
reception end: second combination generating means for generating the same 
succession of combinations ofn bits (receiver applies reverse mapping to recover the 
original data word col 4 lines 57-59, the state transitions to the new state), generated by 
the first combination generating means, the successions of combinations ofn bits as 
that generated by the said first and second combination-generating means being 
synchronized (push-pull bus driver col 4 lines 6-21 ; instead of complementing an entire 
word - bus inverted - mapping codes are generated col 4 lines 42-59) with one another; 
and detecting means for identifying the combination ofn bits generated, by receiver, at 
the instant of reception of the identity signal transmitted on the single line (at the 
receiving end, the bits of the code word identified by the switching code are modified to 
reconstruct the transmitted data word col 3 lines 7-9) , the combination ofn bits 
identified being identical, corresponding, to the n-bit datum to be transmitted (receiving 
circuit maps the received code word into the original data word, as that data word 
existed prior to transmission col 2 lines 63-65), a succession of sorting patterns 
generated at a transmission end (resulting code words represent the possible code 
words which could be transmitted col 2 lines 32-34) and a succession of sorting patterns 
generated at a reception end (receiver generates new mappings col 4 lines 42-59) are 
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synchronized with each using a common clock signal (synchronization signal, push-pull 
bus driver col 4 lines 6-21 ). 

Curran does not explicitly teach: push-pull bus driver used for synchronization. 

Szepesi teaches: synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field; using electronics for tinning, their 
art is analogous. 

Teachings of Szepesi and Curran may be combined - using a push-pull drive to achieve 
synchronization - to produce the applicant's invention. 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 18: Curran teaches a finite state machine (a model of the algorithm - 
IEEE definition) having a number of internal states (the generated code words) equal to 
the number of possible combinations of n bits (plurality of the generated code words, 
the one which differs in the smallest number of bit positions from the previously 
transmitted code word is selected col 2 lines 51-55), a respective combination of n bits 
being associated to each of the internal states of finite state machine (a plurality of 
mapping codes are generated, each identified by the state of the switch bits col 4 lines 
44-46) , and finite state machine being operated at a given frequency so as to cause its 
internal state to evolve (compute) and generate the corresponding combinations of n 
bits (each of the code words is compared with a previously transmitted code word and 
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the Hamming distance between each of the generated code words and the previously 
transmitted code word are computed. The code word with the lowest Hamming distance 
is selected and transmitted in the next bus cycle col 4 lines 51-57). 

Curran teaches using the same clock signal (push-pull bus driver col 4 lines 6- 

21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 19: Curran teaches combination generating modules generating a 
plurality of disjoint sets of possible combinations of n bits (set of maximally distant 
mappings is derived col 2 lines 30-32), the combinations of n bits of each set being 
generated in succession and in a synchronous (instead of complementing an entire 
word - bus inverted - mapping codes are generated col 4 lines 42-44) way with respect 
to the combinations of n bits of the other sets (a plurality of mapping codes are 
generated col 4 lines 44-46). 

Regarding Claim 20: Curran teaches combination generating modules (set of maximally 
distant mappings is derived col 2 lines 30-31) comprises a finite state machine (a model 
of the algorithm - IEEE definition) having a number of internal states (the generated 
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code words) equal to the number of combinations ofn bits in the set (plurality of the 
generated code words, the one which differs in the smallest number of bit positions from 
the previously transmitted code word is selected col 2 lines 51-55), a respective 
combination ofn bits being associated to each of the internal states of finite state 
machine (a plurality of mapping codes are generated, each identified by the state of the 
switch bits col 4 lines 44-46) , and finite state machine being operated at a given 
frequency so as to cause its internal state to evolve (compute) and generate the 
corresponding combinations ofn bits (each of the code words is compared with a 
previously transmitted code word and the Hamming distance between each of the 
generated code words and the previously transmitted code word are computed. The 
code word with the lowest Hamming distance is selected and transmitted in the next bus 
cycle col 4 lines 51-57). 

Curran teaches using the same clock signal (push-pull bus driver col 4 lines 6- 

21). 

Curran does not explicitly teach push-pull bus driver used for synchronization. 

Szepesi teaches synchronization with push-pull drive (col 6 lines 18-34). 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 

Regarding Claim 21: Curran teaches a computer product (col 1 line 16) loadable into 
memory, including software code that implement the method (computer system, data is 
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transmitted as a multi-bit data word between units such as processors and memories, 
by means of bus driver circuits col 1 lines 16-18) when the computer product is 
executed by a digital processor associated to the bus (col 1 lines 1 7-1 8). 

Regarding Claim 22: Curran teaches a transmitter device (col 1 lines 16-18), a 
converter to convert a datum to be transmitted from an initial format to a transmission 
format (switching codes and code word col 2 lines 5-8, col 4 lines 51-59), transmission 
format being a selected sorting pattern from among a succession of sorting patterns that 
identify possible swaps of bit positions of datum (the resulting code words represent the 
possible code words which could be transmitted col 2 lines 32-34); a first finite state 
machine having a number of internal states (the generated code words) equal to a 
number of sorting patterns (plurality of the generated code words, the one which differs 
in the smallest number of bit positions from the previously transmitted code word is 
selected col 2 lines 51 -55) and each of internal states respectively corresponding to one 
of sorting patterns (a plurality of mapping codes are generated, each identified by the 
state of the switch bits col 4 lines 44-46); and a common clock (synchronization signal, 
push-pull bus driver col 4 lines 6-21 ) adapted coupled to first finite state machine (IEEE 
definition: a computational model consisting of a finite number of states and transitions 
between those states, possibly with accompanying actions) to synchronize first finite 
state machine with a second finite state machine, at a receiving end (corresponding 
states exit at both the transmitter and receiver - the code words. The switch bits indicate 
which state to transition to next. These switch bits are calculated at the transmitter, and 
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communicated to the receiver 4:42-59), that receives datum in transmission format 
(switching codes and code word col 2 lines 5-8, col 4 lines 51-59) and that has a 
number of internal states (the generated code words) equal to number of sorting 
patterns (resulting code words represent the possible code words col 2 lines 32-34) and 
each of internal states of second finite state machine at the receiving end respectively 
corresponding to one of sorting patterns, first finite state machine is adapted to generate 
a synchronization signal to be received by second state machine, synchronization signal 
(push-pull bus driver col 4 lines 6-21 ) corresponding to a particular state of first finite 
state machine and adapted to be used by second finite state machine to identify 
selected sorting pattern (switching code identifying the mapping code col 2 lines 60-63) 
(the generated code word which differs in the smallest number of bit positions from the 
previously transmitted code word is selected col 2 lines 51-55). 

Curran does not explicitly teach: push-pull bus driver used for synchronization. 

Szepesi teaches: synchronization with push-pull drive (col 6 lines 18-34). 
Both Szepesi and Curran are in the electronics field; using electronics for timing, their 
art is analogous. 

Teachings of Szepesi and Curran may be combined - using a push-pull drive to achieve 
synchronization - to produce the applicant's invention. 

It would have been obvious; at the time the invention was made, for a person 
having ordinary skill in the art to combine the teachings of Szepesi with Curran to 
produce accurate reception of data at the receiver. 
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Curran teaches transmitting and receiving on the bus the selected sorting pattern 
(switching code identifying the mapping code col 2 lines 60-65). 

Curran does not explicitly teach transmitting on one additional line of the bus the 
selected sorting pattern. 

It would have been obvious; to a person having ordinary skill in the art, at the 
time that the invention was made, that the two above limitations are obvious variants of 
one another. In the first limitation the selected sorting pattern is transmitted and 
received on the bus. The variant is the selected sorting pattern is transmitted on one 
additional line of the bus. A person having ordinary skill in the art would recognize that 
the functionality of the two structures is the same. The second structure has an 
additional line; however, the information that was originally carried on one bus is now 
carried on two communication lines. 

Regarding Claim 23: Curran teaches (7:16-47) a register to store sorting patterns. 

Regarding Claim 24: Curran teaches sorting patterns are from among a plurality of 
disjoint sets of sorting patterns (set of maximally distant mappings is derived col 2 lines 
30-31). 

Response to Arguments 

1 1 . Applicant's arguments filed on 1 0/22/2008 have been fully considered but they 
are not persuasive. 
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12. The main argument on pages 14-21 (and similar argument on pages 21-22) is 
that the limitations in claim 1 are not disclosed by the references. The examiner 
respectfully disagrees. A clarification of the rejection follows: The main argument is 
regarding the modification of the single bus architecture of the reference to meet the 
dual bus architecture of the invention. In multiplex architectures, it is well known that 
various communication buses are multiplexed onto a single bus. However, it is also 
well known that it might be desirable to have multiple channels to separate control and 
data. In this fashion the control signals could use longer pulses and have longer 
sample and hold integration times and be more immune to noise. Also, it might be 
desirable to send precise timing information on a separate channel for similar reasons 
and have a dedicated channel for system synchronization. Another advantage is that 
the information is transmitted in parallel and hence the throughput of the overall system 
is increased. Another variant is to transmit the information, or selected portions of the 
information, redundantly on a second bus - the motivation is that redundancy increases 
the fault tolerance of the system and provides enhanced error checking capability. The 
design tradeoff of having additional buses is cost. The number of wires / fiber optic 
lines would increase. There would be additional manufacturing, service, warranty costs. 
As illustrated above multiplexing multiple signals onto one bus or dividing / replicating a 
signal or a portion of a signal from one bus onto multiple buses are design choices that 
optimize several factors such as cost, throughput, SNR, probability of error, reliability, 
fail softing, fault tolerance. A person having ordinary skill in the multiplex art is familiar 
with these design tradeoffs and depending on the performance specification will choose 
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one of the modifications listed above to meet the design requirements. The modification 
of the reference such that the selected sorting pattern is redundantly transmitted on one 
additional line of the bus - is within the design analysis listed above. A designer would 
consider this design choice in the process of deciding on optimal design given the 
requirements for cost, throughput, SNR, probability of error, reliability, fail softing, fault 
tolerance, redundancy. 

1 3. The second argument is that the same clock signal limitation of the claim 1 is not 
disclosed by the references. The examiner respectfully disagrees. A clarification of the 
rejection follows: The following is the drawing of the invention with the bus 
communication lines from the transmitter connected to the receiver. 
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The Data OUT line is connected to Data IN line. The Sync line from the transmitter is 
connected to Sync line of the receiver. The CK line from the transmitter is connected to 
CK line of the receiver. Having the same clock signal or the same timing signal in 
communication systems is well known in the art. Some of the well known 
implementations include: having a dedicated line/bus/channel that provides the 
clock/timing signal; and, recovering the timing/clock signal from the activity on the main 
communication line/bus. The design choice of having a dedicated line for the 
timing/clock signal include: accuracy, fault detection (e.g. when this periodic signal is no 
longer being received). The cost associated with this choice include: increased cost for 
the extra line, increased manufacturing cost of the product, increase in service/warranty 
cost for an extra part. The cost of operating the device would increase since the clock 
signal needs to be continually generated at the transmitter and received at the receiver 
with the associate consumption of energy resource and the resulting heat generated 
from the operation of electronic devices. In addition this prevents the devices to enter 
sleep mode. The second design choice of recovering the timing/clock signal from the 
activity on the main communication line/bus would avoid the costs associated with 
operating a second line but would not have the benefits of higher accuracy, fault 
detection listed above. A person having ordinary skill in the multiplex art is familiar with 
these design choices and will consider both when designing a multiplex system. When 
the reference teaches one of these design choices - given the knowledge of a person 
having ordinary skill in the multiplex art - it would be obvious that the other design 
variants would have been obvious to try. 
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14. The argument on page 22 lines 5-6 (regarding claims 8, 12) "clocking signal 
having the sorting pattern" has been considered but is moot since this limitation is not in 
the claims. 

15. Applicant's arguments, on page 22, with respect to the amended claims 13, 17 
have been considered but are moot in view of the new ground(s) of rejection. 



Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hooman Houshmand whose telephone number is 
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(571 )270-1 81 7. The examiner can normally be reached on Monday - Friday 8am - 5pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hassan Kizou can be reached on (571)272-3088. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H. HV 

Examiner, Art Unit 2419 



/Hassan Kizou/ 

Supervisory Patent Examiner, Art Unit 2419 



